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(54) IC CHIP AND ATTACHING STRUCTURE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the IC chip of a BGA type 
or BCC type and an attaching structure therefor, with which 
efficient packaging is enabled while unnecessitating reinforcing by 
an insulating adhesive agent and danger to damage a soldering part 
by an external force or influence of an environmental temperature 
is reduced. 

SOLUTION: Extension lands 4a (14a) are provided at four corners 
on the bottom face of an IC chip 1 (10), a large quantity of creme 
solders are stuck there so that the four corners of such an IC chip 
1 (10) are strongly soldered on a mother board 20, and the relative 
position relation of the both 1 (10) and 20 is hardly changed even 
when the external force such as impulse or twist is applied. 
Therefore, even without reinforcing a gap between such an IC chip 
1 (10) and the mother board 20 by injecting the insulating adhesive 
agent, high reliability can be secured, work efficiency in the case of 
packaging is improved, and danger to damage the soldering part by 
the change of the environmental temperature is reduced. 
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CLAIMS 



[Claim(s)] 

[Claim l] While the resin mold of a semiconductor device and the bonding wire is 
carried out Two or more lands for external connection connected to said semiconductor 
device through said bonding wire are arranged in a base side. It is IC chip mounted by 
soldering the land for these external connection to the connection land group of a 
mother board. IC chip characterized by making what located in four corners at the 
bottom at least among said two or more lands for external connection with the 
expansion land which area becomes from what is located in the other place size. 
[Claim 2] IC chip characterized by having had the solder ball which fixed to said two or 
more lands for external connection, respectively in the publication of claim 1, and 
exposing said expansion land on the outside of said corresponding solder ball. 
[Claim 3] IC chip characterized by preparing a solder resist among said two or more 
lands for external connection, and making the location which surrounds said solder ball 
on said expansion land carry out the laminating of a part of this solder resist in the 
publication of claim 2. 

[Claim 4] the conductor with which plating formation of said two or more lands for 
external connection was carried out on the base for a lobe in the publication of claim 1, 
respectively - a terminal - having - these conductors -- IC chip characterized by 
making the thing corresponding to said expansion land into a major diameter among 
[ others ] terminals. 

[Claim 5] While the resin mold of a semiconductor device and the bonding wire is 
carried out IC chip with which two or more lands for external connection connected to 
said semiconductor device through said bonding wire are arranged in the base side In 
case it mounts in the mother board which prepared the connection land group of 
arrangement equivalent to said land group for external connection It is the attachment 
structure of IC chip where said land for external connection and said connection land 
are soldered through cream solder. Area size what is located in the four corners of said 
base at least among said land groups for external connection of said IC chip rather than 
what is located in the other place The becoming expansion land and nothing, And said 
expansion land and the thing soldered are set as an area equivalent to this expansion 
land among said connection land groups of said mother board. Attachment structure of 
IC chip characterized by making it the amount of the cream solder which adheres to 
said expansion land at the time of mounting increase as compared with the amount of 
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the cream solder adhering to said other lands for external connection. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the attachment structure for mounting 
IC chips with which a semiconductor device is carried and the land group for external 
connection is arranged in the base side in the shape of a grid, such as a BGA (ball grid 
array) mold and a BCC (bump chip carrier) mold, and this kind of IC chip in a mother 
board. 
[0002] 

[Description of the Prior Art] In recent years, electronic parts, such as IC chip, are 
increasingly mounted in high density with the formation of a small thin shape of 
electronic equipment, and IC chip of the BGA mold which comes to paste [ a solder ball ] 
the land group for external connection which the base was made to arrange in the shape 
of a grid as a suitable IC chip for this high density assembly, respectively and the 
conductor which project to a lower part - a terminal arranges in the shape of a grid — 
making - each ■- a conductor -- the IC chip of the BCC mold which comes to carry out 
plating formation of the land for external connection is developed, and it is widely used 
for the base of a terminal. 

[0003] The outline bottom view and drawing 7 which show an example of the BGA mold 
IC chip of the former [ drawing 6 ] are the important section sectional view showing the 
condition of having mounted this IC chip in the mother board. As shown in drawing 6 
and 7, the IC chip 1 of a BGA mold The INTAPOZA substrate 3 in which the 
semiconductor device 2 was carried, and two or more lands 4 for external connection 
arranged in the base of this INTAPOZA substrate 3 in the shape of a grid, Two or more 
bonding wires 5 which have connected electrically a semiconductor device 2 and each 
land 4 for external connection, The mold resin 6 which is closing a semiconductor device 
2 and each bonding wire 5 on the INTAPOZA substrate 3, It has the solder ball 7 which 
pasted up on each land 4 for external connection, and has been projected from the base 
of the INTAPOZA substrate 3 to the lower part, and the solder resist 8 with which it fills 
up among land 4 for external connection which adjoin on the base of the INTAPOZA 
substrate 3. In case this IC chip 1 is mounted on a mother board 20 By piling up the 
solder ball 7 on these cream solder, and heating at a reflow furnace etc., after printing 
cream solder on each connection land 21 prepared in the mother board 20 side by 
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arrangement equivalent to land 4 group for external connection Each land 4 for external 
connection and each connection land 2 1 are connected electrically and mechanically 
through the cream solder 22 and the solder ball 7 which were fused. And in order to 
secure mechanical reinforcement usually after this, as shown in drawing 7 , the IC chip 
1 and a mother board 20 are pasted up with the insulating adhesives 30, such as an 
epoxy system. In addition, since the solder resist 8 is formed among land 4 for external 
connection which adjoin the IC chip 1, there are few dangers that adjoining solder ball 7 
will connect too hastily at the time of melting. 

[0004] the conductor made to arrange in the shape of a grid when IC chip of a BCC mold 
etches a base metal on the other hand - it says that a terminal block is formed and is 
shown in the outline bottom view of the former, for example, drawing 8 , - as - the base 
of the IC chip 10 - a center section - removing - a conductor - terminal 11 group - the 
shape of a grid - arranging - each ■- a conductor - the terminal 11 is made to project 
downward each - a conductor it connects with the semiconductor device 13 through 
the bonding wire which is not illustrated in mold resin 12, and the terminal 11 is 
projected from mold resin 12 - each — a conductor - in the base of a terminal 11, plating 
formation of the land 14 for external connection is carried out by Au etc. therefore, the 
case where this kind of IC chip 10 is mounted " a conductor - each land 14 for external 
connection and each connection land are soldered by piling up each base (land 14 for 
external connection) of terminal 11 group on the cream solder printed by the connection 
land group by the side of a mother board, and heating it at a reflow furnace etc. And 
said insulating adhesives are poured in between the IC chip 10 and a mother board, and 
mechanical reinforcement is usually secured after this. In addition, with the IC chip 10 
of a BCC mold, since the hollow 15 is formed among adjoining land 14 for external 
connection, even if it does not prepare a solder resist, the short circuit at the time of 
cream solder melting can be prevented. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, with the IC chips 1 and 
10 of the conventional BGA mold or a BCC mold, at the time of mounting, the insulating 
adhesives 30 are poured in between mother boards 20, and mechanical reinforcement is 
secured. When external force, such as an impact and torsion, joins the product with 
which each lands 4 and 14 for external connection incorporated the IC chips 1 and 10 in 
small area extremely since there was little soldering amount of adhesion, if this is not 
reinforced with the insulating adhesives 30, the solder connection of the IC chips 1 and 
10 and a mother board 20 is damaged, and it is for a lifting or a cone about defective 
continuity. 
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[0006] However, since it was complicated to have added impregnation of the insulating 
adhesives 30 in case the IC chips 1 and 10 were mounted in a mother board 20, it had 
become the factor which worsens the working efficiency at the time of mounting. 
Moreover, there was a danger of a crack having arisen in this solder connection in 
change of environmental temperature, and causing defective continuity by the 
difference of coefficient of thermal expansion with the IC chips 1 and 10, or a mother 
board 20 and the insulating adhesives 30 since the solder connection currently laid 
underground in these adhesives 30 becomes easy to receive shearing force at the time of 
an elevated temperature and low temperature. 

[0007] This invention has the danger that it would be made in view of the actual 
condition of such a conventional technique, and can mount unnecessarily [ the 1st 
purpose / reinforcement by insulating adhesives ], and efficiently, and a solder 
connection with a mother board will be damaged under the effect of external force or 
environmental temperature in offering IC chips, such as few BGA molds, BCC molds, 
etc. Moreover, the 2nd purpose of this invention has the danger that can mount 
unnecessarily [ reinforcement by insulating adhesives ], and efficiently, and a solder 
connection with a mother board will be damaged under the effect of external force or 
environmental temperature in offering the attachment structure of IC chips, such as 
few BGA molds, BCC molds, etc. 
[0008] 

[Means for Solving the Problem] In order to attain the 1st purpose mentioned above, 
this invention While the resin mold of a semiconductor device and the bonding wire is 
carried out In IC chip with which two or more lands for external connection connected to 
said semiconductor device through said bonding wire are mounted by being arranged in 
a base side and soldering the land for these external connection to the connection land 
group of a mother board What is located in four corners at the bottom at least among 
said two or more lands for external connection was made with the expansion land which 
area becomes from what is located in the other place size. 

[0009] Thus, if an expansion land is prepared in the four corners of the base of IC chip 
and it is made to make many solder adhere there, since, as for this IC chip, four corners 
will be firmly soldered to a mother board, IC chip of the high-reliability which both 
relative -position relation stops being able to change easily even if external force, such as 
an impact and torsion, is added, and a solder connection with a mother board therefore 
cannot damage easily is obtained. And since it becomes unnecessary to pour in and 
reinforce insulating adhesives between IC chip and a mother board, while the working 
efficiency at the time of mounting improves, the danger that a solder connection will be 
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damaged in change of environmental temperature also decreases. In addition, since free 
space without the need of narrowing spacing with a contiguity land consists even if it 
expands the land for external connection, the expansion land which does not induce a 
short circuit can be easily formed in the four corners of the base of IC chip by using this 
free space. 

[00 10] For example, when it is IC chip of the BGA mold which the solder ball fixed, 
respectively to two or more lands for external connection arranged in the base of an 
INTAPOZA substrate, the amount of solder which adheres to this expansion land at the 
time of mounting can be made [ more ] by exposing said expansion land on the outside of 
a corresponding solder ball than the amount of solder adhering to other lands for 
external connection. 

[00 11] Moreover, in this configuration, if the location which surrounds the solder ball on 
an expansion land is made to carry out the laminating of a part of solder resist prepared 
among the lands for external connection which adjoin on the base of an INTAPOZA 
substrate, since location regulation of the solder ball will be carried out at a solder resist 
and a location gap will not be caused, it is desirable. 

[0012] on the other hand, it connects with a bonding wire — having — a part the 
method of outside — the base for a projection and this lobe - each - two or more 
conductors with which plating formation of the land for external connection is carried 
out in the case of IC chip of the BCC mold equipped with the terminal each - a 
conductor - by forming the thing corresponding to an expansion land in the major 
diameter rather than others among terminal blocks, the amount of solder which 
adheres to this expansion land at the time of mounting can be made [ more ] than the 
amount of solder adhering to other lands for external connection. 
[0013] In order to attain the 2nd purpose mentioned above, moreover, this invention 
While the resin mold of a semiconductor device and the bonding wire is carried out IC 
chip with which two or more lands for external connection connected to said 
semiconductor device through said bonding wire are arranged in the base side In case it 
mounts in the mother board which prepared the connection land group of arrangement 
equivalent to said land group for external connection It is the attachment structure of 
IC chip where said land for external connection and said connection land are soldered 
through cream solder. Area size what is located in the four corners of said base at least 
among said land groups for external connection of said IC chip rather than what is 
located in the other place The becoming expansion land and nothing, And said 
expansion land and the thing soldered are set as an area equivalent to this expansion 
land among said connection land groups of said mother board. It was made for the 
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amount of the cream solder which adheres to said expansion land at the time of 
mounting to increase as compared with the amount of the cream solder adhering to said 
other lands for external connection. 

[0014] Thus, the land for external connection located in the four corners of the base of 
IC chip, If the coating weight of the cream solder which sets up more greatly than other 
lands the connection land by the side of the mother board which counters the land for 
these external connection and is soldered to it, and is applied among these lands is 
increased Since, as for this IC chip, four corners will be firmly soldered to a mother 
board, it is hard coming to change even if external force is added, and the dependability 
of a solder connection improves and reinforcement by insulating adhesives becomes 
unnecessary, the working efficiency of relative -position relation of both at the time of 
mounting improves. 
[0015] 

[Embodiment of the Invention] If the gestalt of implementation of invention is explained 
with reference to a drawing, the outline side elevation and drawing 4 which show the 
condition of the important section sectional view of IC chip of the BGA mold which 
drawing 1 requires for the example of 1 operation gestalt of this invention, and drawing 

2 having mounted this IC chip in the outline bottom view of this IC chip, and having 
mounted drawing 3 in the mother board are the A section enlarged drawing in drawing 

3 , and the same sign is given to drawing 6 - drawing 8 , and a corresponding part. 
[0016] The IC chip 1 of the BGA mold shown in drawing 1 - drawing 4 The INTAPOZA 
substrate 3 in which the semiconductor device 2 was carried, and two or more lands 4 
for external connection arranged in the base of this INTAPOZA substrate 3 in the shape 
of a grid, Two or more bonding wires 5 which have connected electrically a 
semiconductor device 2 and each land 4 for external connection, The mold resin 6 which 
is closing a semiconductor device 2 and each bonding wire 5 on the INTAPOZA 
substrate 3, The solder ball 7 which pasted up on each land 4 for external connection, 
and has been projected from the base of the INTAPOZA substrate 3 to the lower part, It 
has the solder resist 8 with which it fills up among land 4 for external connection which 
adjoin on the base of the INTAPOZA substrate 3. What is located in the four corners of 
the base of the INTAPOZA substrate 3 among land 4 groups for external connection is 
made with expansion land 4a with a larger area than what is located in the other place. 
Since such expansion land 4a is formed in the magnitude exposed to the outside of the 
solder ball 7 as shown in drawing 2 , the amount of solder which adheres to expansion 
land 4a at the time of mounting can be made [ more ] than the amount of solder 
adhering to other lands 4 for external connection. Moreover, since a part of solder resist 
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8 carries out laminating formation and it is in the location which surrounds the solder 
ball 7 on each land 4 for external connection containing expansion land 4a as shown in 
drawing 1 , location regulation of each solder ball 7 will be carried out at the solder 
resist 8, and, therefore, each solder ball 7 has pile structure to the lifting in the location 
gap. In addition, although the solder ball 7 consists only of solder, what coated the 
globular form resin metallurgy group with solder is sufficient as it. 

[0017] In case the IC chip 1 mentioned above is mounted on a mother board 20 By piling 
up the solder ball 7 on these cream solder, and heating at a reflow furnace etc., after 
printing cream solder on each connection land 21 prepared in the mother board 20 side 
by arrangement equivalent to land 4 group for external connection Each land 4 for 
external connection and each connection land 21 are connected electrically and 
mechanically through the cream solder 22 and the solder ball 7 which were fused. At 
this time, expansion land 4a in the land 4 group for external connection and the thing 
soldered are beforehand formed in an area equivalent to expansion land 4a among 
connection land 21 groups on a mother board 20 (refer to drawing 4 ). Consequently, the 
amount of the cream solder 22 with which it fills up between expansion land 4a and the 
connection land 2 1 which counters this at the time of mounting will increase 
considerably compared with the other place, and this expansion land 4a and this 
connection land 21 will be connected firmly. 

[0018] Thus, since expansion land 4a is prepared in the four corners of the base of the IC 
chip 1 of a BGA mold and it enables it to have adhered many cream solder 22 there 
according to this example of an operation gestalt, four corners will be firmly soldered to 
a mother board 20, and this IC chip 1 cannot change easily, even if, as for both 1 and 20 
relative -position relation, external force, such as an impact and torsion, is added. The 
dependability of a solder connection with a mother board 20 becomes high, and it 
becomes unnecessary therefore, for this IC chip 1 to pour in and reinforce insulating 
adhesives between both 1 and 20. That is, in the case of this IC chip 1, since the 
impregnation of insulating adhesives currently done at the time of mounting of the 
conventional BGA mold IC chip becomes unnecessary, since it can mount in a short time 
on a mother board 20 efficiently and insulating adhesives are not made to intervene, the 
danger that a solder connection will be damaged in change of environmental 
temperature also decreases. In addition, since free space without the need of narrowing 
spacing with a contiguity land consists even if it expands the land 4 for external 
connection, expansion land 4a which does not induce a short circuit can be easily formed 
in the four corners of the base of the IC chip 1 by using this free space. 
[0019] The IC chip 10 which drawing 5 is the important section sectional view of IC chip 



* 



i 

8 



of the BCC mold concerning other examples of an operation gestalt of this invention, 
and is shown in this drawing two or more conductors with which it is arranged in the 
shape of a grid, and plating formation of the land 14 for external connection is carried 
out by Au etc. on each base - with a terminal 11 a semiconductor device 13 and this 
semiconductor device 13 " each - a conductor with two or more bonding wires 16 
which have connected the terminal 11 electrically the mold resin 12 which is closing a 
semiconductor device 13 and each bonding wire 16 - having - **** -■ a conductor - in 
the four corners of the base of mold resin 12 among terminal 11 groups a conductor 
[ major diameter / what / is located in the other place ] - ****** n a arranging - this 
conductor the land 14 for external connection by which plating formation is carried 
out is made with expansion land 14a on the base of ****** n a . moreover - each - a 
conductor - since the terminal 11 is projected from mold resin 12 to the lower part, the 
hollow 15 is formed among adjoining land 14 for external connection. 
[0020] Therefore, this IC chip 10 as well as said example of an operation gestalt can 
make [ more ] the amount of solder which adheres to expansion land 14a at the time of 
mounting than the amount of solder adhering to other lands 14 for external connection. 
Since this IC chip 10 can also be mounted where four corners at the bottom are firmly 
soldered to a mother board, it becomes unnecessary that is, to pour in and reinforce 
insulating adhesives between mother boards. 
[0021] 

[Effect of the Invention] This invention is carried out with a gestalt which was 
explained above, and does so effectiveness which is indicated below. 
[0022] the base of IC chip - since an expansion land is prepared in four corners at least 
and it is made to make many solder have adhered there, as for this IC chip, four corners 
will be firmly soldered to a mother board, and both relative -position relation cannot 
change easily, even if external force, such as an impact and torsion, is added. So, even if 
pour in insulating adhesives and it does not reinforce them between this IC chip and 
mother board, while high dependability can be secured and the working efficiency at the 
time of mounting improves, the danger that a solder connection will be damaged in 
change of environmental temperature decreases. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the important section sectional view of IC chip of the BGA mold 
concerning the example of 1 operation gestalt of this invention. 
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[Drawing 2] It is the outline bottom view of IC chip shown in drawing 1 . 

[Drawing 3] It is an outline side elevation in the condition of having mounted IC chip 

shown in drawing 1 in the mother board. 

[Drawing 4] It is the A section enlarged drawing in drawing 3 . 

[Drawing 5] It is the important section sectional view of IC chip of the BCC mold 
concerning other examples of an operation gestalt of this invention. 
[Drawing 6] It is the outline bottom view showing an example of IC chip of the 
conventional BGA mold. 

[Drawing 7l It is an important section sectional view in the condition of having mounted 
IC chip shown in drawing 6 in the mother board. 

[Drawing 8] It is the outline bottom view showing an example of the mold IC chip of the 
conventional BCC. 
[Description of Notations] 
1IC Chip of BGA Mold 

2 13 Semiconductor device 

3 INTAPOZA Substrate 

4 14 Land for external connection 
4a, 14a Expansion land 

5 16 Bonding wire 

6 12 Mold resin 

7 Solder Ball 

8 Solder Resist 

10 IC Chip of BCC Mold 

11 Conductor " Terminal 
11a a conductor - ****** 

20 Mother Board 

21 Connection Land 
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[0 00 5] 
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[0 0 0 6] La»Lfc#e>, ICfy^l, 10 5r-7-r 20 
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{b^-frSSHt^oTV^o ICfy/1, 10 

K 2 0 £ 3 0 i ©ilS*© 

ffiSlCiot, ^S*?tlJ3 0rtlCffi^^tt-C^5¥fflS 
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